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[57] ABSTRACT

In a process and apparatus to automatically make textile
sleeves for toothed belts, a continuously fed fabric 4a is
cut to obtain a plurality of cloths 7 of predetermined
sizes. The cloths 7 are joined together by sewing them
along respective edges that are perpendicular to the cut
thus forming a continuous textile band 12. The front end
125 of the textile band 12 is locked to a predetermined
position after a band moving step is carried out. During
the movement, a photoelectric cell 46 and an encoder
28 identify the distance between the front end 125 of the
band and the first connecting seam 12a. If this distance
1s less than a minimum value, the band 12 i1s cut up-
stream of the seam 12g and the moving step is repeated.
If the distance exceeds the minimum value, the band is
formed into a loop 44 of predetermined width. During
this step the distance between the last connecting seam
12a and the point of the cut is identified to establish
whether the band 12 is to be cut and a sleeve formed
with the obtained length 20 or whether it 1s necessary to
modify the width of the loop 44 so as to increase the
distance beyond the minimum value.

34 Claims, 3 Drawing Sheets
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1

PROCESS FOR MAKING LOOPED TEXTILE
SLEEVES HAVING TRANSVERSE SEAMS FOR
DRIVING BELTS

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a process and an
apparatus to automatically make textile sleeves having
transverse seams spaced apart from each other beyond
a minimum predetermined extent.

In greater detail, the invention has been concewed
for the purpose of producing sleeves to be used in the
manufacture of driving belts of the toothed type, to
which particular reference will be made in the course of
the present description.

However, the process and apparatus in reference also
apply to the production of textile sleeves intended for
other uses.

CROSS REFERENCE TO RELATED
APPLICATION

This type of fabric band and its manufacture is dis-
closed in assignee’s co-pending Italian Application 21
898 A/90 and 21 899 A /90 both of Oct. 29, 1990, the
entire disclosures of both applications are hereby incor-
porated by reference.

BACKGROUND INFORMATION

It i1s known that 1n the manufacture of driving belts of
the toothed type, the toothed belt surface is often lined
with a particular fabric the presence of which favorably
enhances the bending strength of the individual teeth, so
that the belt will be able to transmit high torques.

The incorporation of a lining in belts including the
use of a textile sleeve which is previously fitted on a
matrix adapted for the belt molding and vulcanization
before carrying out the wrapping on said matrix is well
known. A resistant layer or layers are used in the form
of textile cords, fiber glass cords and the like, as well as
a layer or layers of elastomeric material.

Textile sleeves which must exhibit a given extensibil-
ity in the circumferential direction so that they may fit
the outline of the matrix toothing, are obtained through
successive cutting and sewing steps starting from a
- rubberized fabric which is initially extensible in the weft
direction.

In greater detail, and as disclosed in the above refer-

enced co-pending application, the fabric continuously s5p

fed is first transversely cut so as to obtain a number of
cloths of predetermined sizes that are subsequently
joined together one after the other by means of seams
along respective edges perpendlcular to the cut direc-
tion.

Thus a continuous textile band having transverse
connecting seams is obtained and this band must be cut

again in the transverse direction in order to obtain

lengths of predetermined longitudinal extension.

The opposite ends of each length are then disposed
close to each other and sewn together by a closing seam
so as to achieve the desired textile sieeve.

It is apparent from the foregoing that each finished
sleeve will have different transverse seams, represented
by the final closing seam and by at least one of the
cloth-joining seams respectively.

In most cases each sleeve has a single connecting
seam in addition to the closing seam.

2

The distance between these two seams varies at ran-
dom from one sleeve to another depending upon the
position in which the connecting seam is when the cut-
ting operations for the achievement of a length are
carried out.

However it 1s to be noted that, to obtain the destred
belt strength, it is of the greatest importance that the

- minimum distance between the seams in the circumfer-
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ential direction of the sleeve should not be less than a
predetermined value generally on the order of 8 to 10
cm.

At the present state of the art, in which the presence
of an operator is provided for the execution of every
cutting and sewing operation, the operator carrying out
the cut on the continuous band for the achievement of
lengths thereof is also entrusted with the task of venfy-
ing the distance between the seams.

When the front end of the continuous band is too
close to a connecting seam, the operator will execute an
auxiliary cut upstream of the seam so that the new front
end will be sufficiently far from the following connect-
Ing seam.

Likewise, when the rear end of the length to be cut is
too close to the connecting seam immediately down-
stream of the cutting line, the operator will cut off a
scrap of appropriate length from the front side of the
band, so that the connecting seam will be sufficiently
spaced away from the rear end of the length to be cut to
size. |
~ After the above premises, it should be pointed out
that the present assignee has recently developed and
perfected an apparatus capable of carrying out all cut-
ting and sewing operations provided in the manufacture
of sleeves, in a completely automatic manner.

This apparatus, as cross referenced above, has proved
to be perfectly capable of fulfilling its intended task,
enabling important savings in working time and man-
power to be achieved and, above all, a remarkable in-
crease 1n the qualitative reliability of the product thus
obtained.

It 1s however to be pointed out that the use of the
apparatus as described in the above patent application
results in an important amount of working scraps, due
to the lack of any device capable of avoiding the forma-
tion of sleeves having seams which are too close to each
other.

SUMMARY OF THE INVENTION

The main object of the present invention is substan-
tially to solve the problems connected with the use of
the above apparatus, by giving it the capability of timely
identifying, before carrying out the cutting of a length,
the conditions according to which the length which i1s
about to be cut would give origin to a sleeve having too
close seams, and therefore automatically avoiding a
finished sleeve having such a defect.

The foregoing and further objects that will become
more apparent in the course of the present description
are substantially attained by a process for automatically
manufacturing textile sleeves having transverse seams
spaced apart from each other beyond a minimum prede-
termined extent, characterized in that it comprises the
following steps:

forming a continuous textile band by means of a plu-
rality of cloths consecutively joined by transverse con-
necting seams;



5,255,619

3

longitudinally moving the band so as to dispose and
secure the front end thereof according to a predeter-
mined positioning;

dragging along the band in a controlled manner over
a portion thereof immediately upstream of its front end
in order-to form a loop having a predetermined length
on the longitudinal extension of the band itself;

transversely cutting the band at a predetermined
point upstream of said loop, in order to obtain a length
having a predetermined longitudinal extension;

moving the ends of the length close to each othcr and
joining them together by a closing seam, so as to form a
~ textile sleeve of the desired circumferential extension;

examining one surface of the band for the first time in
order to detect the passage of a first connecting seam on
the cutting point during the controlled moving and
dragging steps;

identifying for the first time the length of a leading
portion of said band, passing on the cutting point from
the moment at which the moving step begins to the
detection of the passage of said first connecting seam, in
order to selectively cause the execution of the con-
trolled dragging step when the length of the leading
portion exceeds a predetermined minimum value and of
an auxiliary band-cutting step followed by a new longi-
tudinal moving step, when the length of the leading
portion is smaller than said minimum value;

examining the surface of the band for the second time
in order to detect the passage of the last connecting
seam on the cutting point during the controlled drag-
ging step;

identifying for the second time the length of a trailing

3
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portion of said band, passing on the cutting point from

the detection of the passage of the last connecting seam
to the moment at which the controlled dragging step
ends, 1in order to selectively cause the execution of the
approaching and connecting steps when the length of
the trailing portion exceeds said predetermined mini-
mum value and the execution of an auxiliary controlled
dragging step in order to modify the loop width and the
trailing portion length when said length is smaller than
the minimum value.

The above process is put into practice, still in accor-
dance with the invention, by an apparatus for automati-
cally manufacturing textile sleeves having transverse
seams spaced apart from each other beyond a predeter-
mined minimum extent, charactenzed in that it com-
prises:

a cutting station arranged to act on a textile band
formed with a number of cloths consecutively joined
together by means of connecting seams along respective
end edges, for transversely cutting said band into
lengths having a desired longitudinal extension;

transport means acting upstream of said cutting sta-
tion for engaging the front end of the textile band and
bring it to a predetermined position downstream of the
cutting station;

a sewing station in which the opposite ends of each
length are joined together so as to form a textile sleeve;

controlled dragging means acting between the cut-
ting station and the sewing station for dragging along
the band so as to form a loop having a predetermined
length on the longitudinal extension thereof;

reading means acting on the textile band for detecting
the passage of the connecting seam at the cutting sta-
tion;

counting means cooperating with the reading means
for detecting the length of a leading portion of the band
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4

passing the cutting station from the moment at which
the moving of the band by the transport means begins to
the moment at which the passage of a first connecting
seam is detected by the reading means on the cutting
station, as well as the length of a trailing portion of the
band passing the cutting station from the moment at
which the passage of the last connecting seam 1s de-
tected ai the cutting station to the moment at which the
dragging of the band by said controlled dragging means
ends;

control means to selectively actuate the controlied
dragging means and the cutting station depending upon
the length of the leading portion detected by the count-
ing means, as well as selectively to actuate the con-
trolled dragging means and the cutting station depend-
ing upon the length of the trailing portion detected by
the counting means.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages will be best under-
stood from the detailed description of a preferred em-
bodiment of a process and an apparatus to automatically
produce textile sleeves having transverse seams spaced
apart from each other beyond a predetermined mini-
mum extent in accordance with the present invention
taken hereinafter by way of non-limiting example with
reference to the accompanying drawings, in which:

FI1G. 11s a perspective view of a machine to automat-
ically make textile sleeves, in which the diagram of an
apparatus adapted to avoid the formation of seams
which are too closely spaced in accordance with the
present invention is incorporated;

FIG. 2 is a perspective view on an enlarged scale of
a detail of the machine incorporating the present appa-
ratus, at the end of the loop-forming step for cutting to
size a length from a textile band;

FIG. 3 shows a detail of FIG. 2 during a final step for
the manufacture of a sleeve;

FIGS. 4 to 7 are diagrammatic side views showing
different operating steps of the automatic machine in-
corporating the apparatus of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawings, an apparatus to automati-
cally produce textile sleeves having transverse seams
spaced apart from each other beyond a predetermined
minimum extent in accordance with the present inven-
tion has been generally identified by reference numeral
1. Apparatus 1 1s mounted to a machine generally de-
noted by 2, adapted to automatically make textile
sleeves starting from a continuous fabric.

The automatic machine 2 will not be described in
detail except for the parts that are closely linked to the
present invention, since it has already been discussed in
detail in the previously identified co-pending Italian
patent application.

It is however to be pointed out that the automatic
machine 2 essentially comprises a supply station 3 from
which a continuous rubberized fabric 4 previously
wound in the form of a roll 4a is drawn, upon the action
of one gripping member § suitably disposing it on one
cutting station 6.

One cutting member 6a¢ associated with the cutting
station 6 transversely cuts the fabric 4 thereby obtaining
a number of pieces or cloths 7 which, upon the action of
a second gripping member 8, are moved sideways, par-
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allel to the direction of the executed cut, on a sliding
surface 9 for engagement at a first connecting station 10.

In this connecting station 10 cloths 7, upon the action
of one sewing machine 11, are sewn together by a seam
along edges perpendicular to the direction of the previ-
ously carried out cut. In this way a continuous textile
band 12 is formed which is provided with connecting
seams 12a spaced apart from each other according to a
pitch equal to the width of the fabric as supplied in the
roll 4a. The textile band 12 is then moved forward on a
suspended surface 13, by a third gripping member 14.

As can be seen from the accompanying figures, the
third gripping member 14 acts so that, at each operating
cycle of the connecting station 10, the textile band 12 is
arranged so as to have its trailing end portion 12¢ suit-
ably projecting from the trailing edge 13a of the sus-
pended surface 13.

In this situation, the trailing end portion 12¢ can be
folded under said trailing edge 13a upon the action of a
thrust bar 15, in order to be sewn together with the end
edge of the next upcoming cloth 7.

The band 12 moving away from the first connecting
station 10 is engaged, after passing through a known
and conventional storage device consisting of rollers 16,
by a second cutting station 17 comprised, as more
clearly shown in FIGS. 2 and 3, of a respective cutting
member 18 operatively mounted to a guide 19 fastened
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to the machine 2 framework and movable at right an-

gles to the longitudinal extension of the band for cutting
it according to lengths 20 of the desired longitudinal
extension. One or more connecting seams previously
made for consecutively joining the cloths 7 will be
present on each length 20. |

The presence of these seams defines, on the longitudi-
nal extension of the length 20, a leading portion 21
extending from the front end 120 which previously
belonged to the band 12 as far as the first one of seams
124, as well as a trailing portion 22 extending from the
last one of said seams to the rear end 20z of the length
20, obtained from the cutting operation.

In the example shown (see FIGS. 2 and 3), the length

30

35

20 has only one connecting seam 12 which 1s therefore

both the first and last of said seams.

Referring now to FIG. 1, downstream of the cutting
station 17 there 1s a second connecting station or sewing
station 23 where the opposite ends 125, 20ag of length 20
are joined together, after moving them close to each

other, by a closing seam 24 carried out by a sewing
machine 25 movable along respective guides 26, so as to
create a textile sleeve of the desired circumferential
extension.

The cutting station 17 and sewing station 23, together

with the elements to be described in the following, form
an integrating part of the apparatus of the invention.

The textile band 12 is fed to the cutting station 17 and
the sewing station 23 by transport means 27 arranged to
cause the longitudinal moving of the band so as to bring
the front end 12b thereof to a predetermined position,
downstream of the cutting station 17.

The transport means 27 preferably comprises a pair of
opposite rollers 27a, 27b, operable in rotation under the
control of an encoder 28 interlocked to driving means
29 comprising an electronic control box carrying out
the operating management of all members in apparatus
1. :

The rotation of the opposite rollers 27a, 27b is
stopped when the front end 126 of the band 12 reaches
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a predetermined point, in engagement relation with the
sewing machine 28,

Under this situation, the locking in position of the
front end 12b is carried out by a locking bar 30 verti-
cally movable, upon command of an actuator 30a, in the
direction of a counterbar 31 located under the band 12.

The counterbar 31 is an integral part of a biting mem-
ber 32 operating between the cutting station 17 and the
sewing station 23, for the purposes to be described later.

This biting member 32 also comprises a closing bar 33
which, upon command of fluid-operated actuators 34 or
the like, can be moved from a rest condition in which it
is spaced apart from the counterbar 31, to an operating
condition in which it acts in thrust relation on the coun-
terbar. | |

In addition, the whole biting member 32 1s oscillat-
ably connected to the automatic machine 2 framework
by supporting blocks 3§, only one of Which is shown in
the drawings; see FIGS. 2 and 3.

One or more actuators 36 acting on the supporting
blocks 35 move the biting member 32 according to
angular rotations of 90’ about a horizontal axis, bringing
it from a first working condition in which, as shown in

FIGS. 1, 2, 4, § and 6, the counterbar 31 and thrust bar
33 are disposed 1n side by side relation according to a

horizontal direction under the band 12, to a second

operating condition in which, as shown in FIGS. 3 and
7, said bars are disposed in side by side relation accord-
ing to a vertical direction.

In addition, apparatus 1 comprises controlled-drag-
ging means, generally denoted by 37, arranged to drag
the band 12 at a portion thereof upstream of its front end
12b, so that a loop 44 of the desired width is defined on
the longitudinal extension of the band itself.

This controlled-dragging means 37 comprises a guil-
lotine element 38 slidably guided in a vertical direction
by means of guides 39 fastened to the machine 2 frame-
work.

The guillotine element 38 is movable, as shown in
FIG. 1, upon command of a motor 40 carrying a
toothed wheel 41 meshing with a rack 42, through a slit
43 defined under the textile band 12 between the coun-
terbar 31 and closing bar 33, when the closing bar 1s 1n
the rest position and the biting member 32 is in the first
operating condition.

Operation of the guillotine element 38 preferably
takes place after moving rollers 27a, 27b apart from
each other immediately after the front end 12) has been
locked through the locking bar 30.
~ Due to the descent of the guillotine element 38 the
textile band 12 1s urged into the slit 43 thereby causing
the formation of a loop 44, the length of which is con-

trolled by a second encoder 40a associated with the
motor 40 and interlocked to the electronic control box

29.

When the loop formation is completed, the band 12 is
arranged so as to be cut by the cutting member 18 after
raising the guillotine element 38, locking the driving

‘rollers 27a, 27b against the band and moving the closing

bar 33 close to the counterbar 31 in thrust relation there-
with.

When the cut has been done, the locking bar 30 is
raised from the counterbar 31 and the biting member 32
is brought to the second work condition, as shown in
FIGS. 3 and 7. .

Then the biting member 32 is overturned and thus the
opposite ends of the length 20 obtained from the cutting
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operation are moved close to each other in overlapped
relation.

Both said ends are now in operating engagement with
- the sewing machine 25 that will carry out the closing
seam 24 thereby joining them together and forming the

finished textile sleeve.
In accordance with the present invention the operat-

ing cycle of apparatus 1 also provides that during the
initial moving step of the band 12 by rollers 27a, 27) in
order to position and lock the front end 125 of the band
itself, a first reading of one band surface should be exe-
cuted in order to detect the passage of the first connect-
ing seam 12a.

This reading step is carried out by sensor means,
preferably consisting of one or more photoelectric cells
46 secured to the machine 2 framework and acting on
the point where the cut by the cutting member 18 is to
be carried out, or at any other previously established
point. |

The photoelectric cell 46 is connected to the elec-
tronic control box 29 to send a signal thereto at the
moment that one of the connecting seams 12g passes by
the cutting station 17. In order to facilitate the detection
of the connecting seams 124 by the photoelectric cell
46, a seam marking step is preferably carried out on the
band 12, upstream of said photoelectric cell.

The marking is executed by a marking unit 47 not
described in detail as it is known and the details are not
of importance to the ends of the invention. It preferably
operates at the front edge 132 of the suspended surface
13.

This marking unit puts a reflective white mark on
each connecting seam 12a, for example by means of
chalk, paint, labels or other means; the mark can also be
of another color which however must be capable of
reflecting the light beam emitted by the photoelectric
cell 46. | |

Simultaneously with the first reading step, one ident:-
fication step for identifying the length of the leading
portion 21 of the obtained piece or length is also carried
out with the aid of the first encoder 28.

Preferably the identification i1s executed by enabling
the photoelectric cell to read, starting from the moment
at which the moving of the band 12 through the rollers
27a, 27b begins, and disenabling the photoelectric cell
when the first encoder 28 has detected a displacement
corresponding to the minimum distance value between
the closing seam 24 and the nearest connecting seam
12a. -
If during this step the photoelectric cell does not
record the passage of any connecting seam 124, it means
that the leading portion 21 is longer than the minimum
previously entered value and therefore the electronic
control box 29 will command the execution of the con-
trolled dragging step by the guillotine element 38, after
locking the front end 126 by means of the locking bar
30. |

If, on the other hand, the photoelectric cell 36 inter-
cepts the passage of a connecting seam 12a during the
first reading step, it means that the leading portion 21 of
the obtained length i1s shorter than the previously en-
tered mimimum value.

In this case the electronic control box 29 will com-
mand the execution of an auxiliary cutting step by the
cutting member 18, so as to cut off the band 12 upstream
of the connecting seam 124 thereby producing a scrap
of reduced length.
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When the auxiliary cutting step has been completed,
a new longitudinal-displacement step of the band 12
followed by the respective reading and identification
steps, will begin.

In accordance with the operating cycle of the appara-

tus, at the end of the controlled dragging step of the
band 12 upon the action of the guiilotine element 38, a

second reading step is carried out in order to detect the
passage of the last seam 124 under the photoelectric cell
46. This reading step also is combined with a second
identification step, carried out with the aid of the sec-
ond encoder 40a, so as to detect the length of the trail-
ing portion 22 of the length or piece 20 which is about
to be formed.

Preferably the above identification is carried out by
enabling the photoelectric cell 46 to read in register
with a predetermined number of final pulses emitted by
the second encoder 40a before the end of the controlled
dragging step. Obviously, corresponding to said num-
ber of final pulses is the displacement of the band 12
according to the cited minimum length value.

If during this step the photoelectric cell does not
detect the passage of any connecting seam 12a, the
electronic control box 29 enables the execution of the
cut on the band 12 by the cutting member 18, as well as
the following operations concerning the approaching of
the opposite ends of the length and the connecting of
them.

If, on the other hand, the passage of a connecting

seam 12a is detected, it means that the trailing portion

22 of the length which is about to be cut would have a
lower length than the previously established minimum
value. In this case therefore, the electronic control box
29 commands the execution of an auxiliary controlled
dragging step so that, as a result, the length of the loop
44 will be modified and therefore also the length of the
trailing portion 22 of the piece or length 20.

Preferably, the auxiliary controlled dragging step is
preceded by a search step during which the electronic
control box 29 examines a memory 48 in which different
sizes for the sleeves to be made are stored.

The electronic control box 29 examines the various
stored sizes searching for a longer size than that of the
sleeve which was about to be made and, once it has
found said size, causes a further descent of the guillotine
element 38 in order to adapt the loop 44 to the forma-
tion of a sleeve having the new selected size.

The trailing portion 22 of the length 20 will become
therefore longer and its length will exceed the minimum
previously entered value. |

Once the auxiliary controlled dragging step has been
carried out, the electronic control box 29 enables appa-
ratus 1 to execute the cut of the length 20 and to con-
nect the opposite ends of the latter together, in order to
obtain the finished sleeve without producing any scrap.
'Thus the present invention attains its intended purposes.

In fact the apparatus in question is capable of ensuring
the production of sleeves, the seams of which are
spaced apart from each other beyond a minimum prede-
termined extent, by automatically adapting itself to the
formation of sleeves of different sizes so as to reduce as
much as possible the production of scraps.

Obviously modifications and vanations can be made
to the invention as conceived, all of them falling within
the scope of the invention as defined by the appended
claims.

We claim:
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1. A process for automatically manufacturing textile
sleeves having transverse seams spaced apart from each
other beyond a minimum predetermined distance, com-
prising the following steps:

10

which the sleeve ends are moved close to each other
and sewn together. .

5. The process according to claim 1, in which the
consecutive joining of said cloths along the respective

forming a continuous textile band by a plurality of 5 edges takes place according to the following steps:

fabric pieces or cloths consecutively joined by
transverse connecting seams;

longitudinally moving the band so as to dispose and
secure a front end thereof according to a predeter-
mined position:

dragging along the band in a controlled manner over
a portion thereof immediately upstream of said
front end in order to form a loop having a predeter-
mined length on a longitudinal extension of said
band;:

transversely cutting the band at a predetermined
point upstream of said loop, in order to obtain a
piece or length of the band having a predetermined
longitudinal extension;

moving the ends of the length close to each other and
joining them by a closing seam, so as to form a
textile sleeve of the desired circumferential length;

scanning one surface of the band for the first time n
order to detect, adjacent the cutting point, a pas-
sage of a first connecting seam during the moving
and controlled dragging steps;

detecting for the first time a length of the leading
portion of said band passing the cutting point from
the moment at which the moving step begins to the
detection of the passage of said first connecting
seam, in order to selectively command execution of
the controlied dragging step when the length of the
leading portion exceeds a predetermined minimum
value and of an auxiliary band cutting step fol-
lowed by a second longitudinal moving step, when
the length of the leading portion is smaller than
said mintmum value;

scanning the surface of the band for a second time in
order to detect, adjacent the cutting point, the
passage of the previously detected connecting

seam during the moving and controlled dragging
step; |
detecting for a second time the length of a trailing
portion of said band passing the cutting point from
the detection of the passage of the last connecting
seam to the moment at which the controlled drag-
ging step ends, in order to selectively command
execution of the approaching and connecting steps
when the length of the trailing portion exceeds said
predetermined minimum value and execution of an

~ auxihary controlled dragging step in order to
change the length of the loop and the length of the
trailing portion when said trailing portion length is
smaller than the minimum value.

2. The process according to claim 1, in which said
auxiliary controlled dragging step is preceded by a
search step for finding, in a memory containing various
acceptable sizes of sleeves, a sleeve size larger than that
of the sleeve which was about to be produced.

3. The process according to claim 1 1n which prior to
the longitudinal moving step of the band, a marking step
is carried out on the connecting seams for facilitating
the execution of said reading steps.

4. The process according to claim 1 in which the
controlled dragging of the band is carried out by push-
ing the band into a transverse slit defined between the
area in which the band cut 1s executed and the area in
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moving a first cloth on a horizontal suspended surface
so that a rear end portion of the first cloth projects
from a trailing edge of said suspended surface by a
predetermined length;

folding over a rear end edge of said first cloth under
the trailing edge of the suspended surface;

moving a second cloth to be joined to the first cloth
on a horizontal slide surface located close to and at
a lower position than the suspended surface so as to
fit the front edge of said second cloth against the
folded rear end edge of the first cloth;

sewing together the combined end edges of the first
and second cloths to form a band;

moving the band on the suspended surface away from
said trailing edge of said surface, in order to extend
satd band formed of said first and second cloths in
coplanar relation and drag along the second cloth
onto the suspended surface so that a rear end por-
tion of the second cloth projects from said trailing
edge by a predetermined amount so as to be ready
to be folded over and joined to a third cloth.

6. The process according to claim 1, in which the

consecutive joining of front and rear ends of the length
of the band takes place by the steps of holding the band

at the beginning and at the end of the loop and subse-

quently rotating the rear end of the loop in the down-
stream direction so as to place the rear end superposed
over the front end of the loop.

7. A process for automatically manufacturing textile
sleeves having transverse seams spaced apart from each
other beyond a minimum predetermined distance, com-
prising the following steps: |

forming a continuous textile band by a plurality of

fabric pieces or cloths consecutively jomned by
transverse connecting seams;

longitudinally moving the band so as to dispose and
secure a front end thereof according to a predeter-
mined position:

scanning one surface of the band for the first time in
order to detect, at a predetermined point, a passage
of a first connecting seam during said moving step;

detecting for the first time a length of a leading por-
tion of said band passing the predetermined point
from the moment at which the moving step begins
to the detection of the passage of said first connect-
ing seam;

dragging along the band in a controlled manner over
a portion thereof immediately upstream of its front
end in order to form a loop having a predetermined
length on the longitudinal extension of said band, in
a situation where the length of the leading portion
has been detected to be greater than the predeter-
mined minimum value;

scanning the surface of the band for the second time
in order to detect, at a predetermined point, the
passage of the previously detected connecting
seam during the controlled dragging step;

. detecting for the second time the length of a trailing
portion of said band passing the predetermined
point from the detection of the passage of the pre-
viously detected connecting seam to the moment at
which the controlled dragging step ends;



5,255,619

11

transversely cutting the band at said predetermined
point, in order to obtain a piece or length of the
band, having two ends and a predetermined longi-
tudinal length, because the length of said trailing
portion is detected to be greater than the predeter-
mined minimum value;

moving the ends of the length of said piece or length

of the band close to each other and joining them by
a closing seam, so as to form a textile sleeve of the
desired circumferential length.

8. A process for automatically manufacturing textile
sleeves having transverse seams spaced apart from each
other beyond a minimum predetermined distance, com-
prising the following steps:

forming a continuous textile band by a plurality of

fabric pieces or cloths consecutively joined by
transverse connecting seams;

longitudinally moving the band so as to dispose and

secure a front end thereof according to a predeter-
mined position;
scanning one surface of the band for the first time in
order to detect, at a predetermined point, a passage
of a first connecting seam during the moving step;

detecting for the first time a length of the leading
portion of said band passing the predetermined
point from the moment at which the moving step
begins to the detection of the passage of said first
connecting seam; |

carrying out an auxthary transverse cutting of the

band at said predetermined point in order to sepa-
rate a scrap portion of the band downstream of the
predetermined point, because the length of said
leading portion 1s detected to be smaller than a
predetermined minimum value;

repeating the longitudinal moving step, the first scan-

ning step and the first detection step;

dragging along the band in a controlled manner over

a portion thereof immediately upstream of said
front end in order to form a loop having a predeter-
mined length on a longitudinal extension of said
band because the length of the leading portion is
detected to be greater than said predetermined
minimum value;

scanning the surface of the band for a second time in

order to detect the passage of the previously de-
tected connecting seam at the predetermined point
during the controlled dragging step;
detecting for a second time a length of the trailing
portion of said band passing the predetermined
point from the detection of the passage of the pre-
viously detected connecting seam to the moment at
which the controlled dragging step ends;

transversely cutting the band at said predetermined
point in order to obtain a cut length of the band
having two ends and a predetermined longitudinal
length;

moving the two ends of the cut length close to each

other and joining them by a closing seam, so as to
form a textile sleeve of the desired circumferential
length.

9. A process for automatically manufacturing textile
sleeves having transverse seams spaced apart from each
other beyond a minimum predetermined distance, com-
prising the following steps:

forming a continuous textile band by a plurality of

fabric pieces or cloths consecutively joined by
transverse connecting seams;
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longitudinally moving the band so as to dispose and
secure a front end thereof according to a predeter-
mined position:
scanning one surface of the band for the first time in
order to detect, at a predetermined point, a passage
of a first connecting seam during the moving step;

detecting for the first time a length of the leading
portion of said band passing the predetermined
point from the moment at which the moving step
begins to the detection of the passage of said first
connecting seam;
dragging along the band in a controlied manner over
a portion thereof immediately upstream of said
front end in order to form a loop having a predeter-
mined length on a longitudinal extension of a band
because the length of the leading portion is de-
tected to be greater than a predetermined minimum
value; -

scanning the surface of the band for the second time
in order to detect the passage of the previously
detected connecting seam at the predetermined
point during the controlled dragging step;

detecting for a second time a length of the trailing
portion of said band passing the predetermined
point from the detection of the passage of the pre-
viously detected connecting seam to the moment at
which the controlled dragging step ends;

carrying out an auxiliary controlled dragging of the

band in order to change the length of the loop and
consequently the length of the trailing portion,
because said length i1s detected to be smaller than
the predetermined minimum value;

transversely cutting the band at said predetermined

point in order to obtain a cut piece or length of the
band having two ends and a predetermined iongitu-
dinal length;

moving the ends of the cut piece or iength close to

each other and joining them by a closing seam, so
as to form a textile sleeve of the desired circumfer-
ential length.

10. A process for automatically manufacturing textile
sleeves having transverse seams spaced apart from each
other beyond a minimum predetermined distance, com-
prising the following steps:

forming a continuous textile band by a plurality of

fabric pieces or cloths consecutively joined by
transverse connecting seams;

longitudinally moving the band so as to dispose and

secure a front end thereof according to a predeter-
mined position:
scanning one surface of the band for the first time in
order to detect, at a predetermined point, a passage
of a first connecting seam during the moving step;

detecting for the first time a length of the leading
portion of said band passing the predetermined
point from the moment at which the moving step
begins to the detection of the passage of said first
connecting seam;
carrying out an auxiliary transverse cut of the band at
said predetermined point in order to separate a
scrap portion of the band downstream of said point,
because the length of said leading portion is de-
tected to be smaller than said minimum value;

repeating the longitudinal moving step, the first scan-
ning and the first detection steps;

dragging along the band in a controlled manner over

a portion thereof immediately upstream of said
front end in order to form a loop having a predeter-
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mined length on a longitudinal extension of said
band because the length of the leading portion is
detected to be greater than said predetermined
minimum value;
scanning the surface of the band for the second time
in order to detect, at the predetermined point, the
passage of the previously detected connecting
seam during the controlled dragging step;

detecting for the second time a length of the trailing
portion of said band passing the predetermined
point from the detection of the passage of the pre-
viously detected connecting seam to the moment at
which the controlled dragging step ends;

carrying out an auxiliary controlled dragging of the

band in order to change the length of the loop and
consequently the length of the trailing portion,
because said length is detected to be less than the
predetermined minimum value;

transversely cutting the band at said predetermined

point, in order to obtain a cut piece or length hav-
ing two ends and a predetermined longitudinal
length; |

moving the two ends of the cut piece or length close

to each other and joining them by a closing seam,
so as to form a textile sleeve of the desire circum-
ferential length.
11. A process for making textile sleeves used in the
manufacture of driving belts, comprising the following
steps:
transversely cutting a continuously fed fabric so as to
form a plurality of cloths of predetermined sizes;

moving the cloths so that respective edges of the
cloth which were perpendicular to the cutting
direction are now close to each other:

joining the cloths along the respective mutually ap-

proached edges so as to obtain a continuous textile
band having a front end;

positioning and fixing the front end of the continuous

band to a predetermined posttion;
dragging along the band in a controlled manner over
a portion thereof immediately upstream of the front
end thereof so as to form a loop of a desired length
on the longitudinal length of the band;

transversely cutting the band at a predetermined
location upstream of said loop so as to form a
length of the desired longitudinal extension, said
length having a rear end;

moving the front and rear ends of the obtained length

of the band close to each other;

joining the front and rear ends of the length of the

band so as to create a tubular sleeve having a pre-
determined circumferential.

12. The process according to claim 11, in which the
consecutive approaching and joining of said cloths
along the respective edges takes place according to the
following steps:

moving a first cloth on a horizontal suspended surface

so that a rear end portion of the first cloth projects
from a trailing edge of said suspended surface by a
predetermined length;

folding over a rear end edge of said first cloth under

the trailing edge of the suspended surface;
moving a second cloth to be joined to the first cloth
on a honzontal slide surface located close to and at
~ a lower position than the suspended surface so as to
fit the front edge of said second cloth against the
folded rear end edge of the first cloth;
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sewing together the combined end edges of the first

and second cloths to form a band;

moving the band on the suspended surface away from

said trailing edge of said surface, in order to extend
said band formed of said first and second cloths in
coplanar relation and drag along the second cloth
onto the suspended surface so that a rear end por-
tion of the second cloth projects from said trailing
edge by a predetermined amount so as to be ready
to be folded over and joined to a third cloth.

13. The process according to claim 11, in which the
controlled dragging for the formation of the loop takes
place at a location spaced apart by a distance from the
front end of the band which is the same distance from
the point of execution of the cut to the front end of the
band.

14. The process according to claim 11, in which the
controlied dragging along of the band is carried out by
urging the band into a transverse slot defined between
the area in which the band cut is performed and the area
in which the approaching and joining of the band ends
occurs.

15. The process according to claim 11, in which prior
to the band cutting, the band is clamped and kept
stretched over a portion thereof on which the cutting
step 1s to be carried out. |

16. The process according to claim 11, in which the
mutual joining of the front and rear ends of the length
takes place by the steps of holding the band at the begin-
ning and at the end of the loop extension and subse-
quently rotating the rear end of the loop in the down-

stream direction so as to place the rear end superposed
over the front end of the loop.

17. An apparatus for automatically manufacturing
textile sleeves having transverse seams spaced apart
from each other beyond a predetermined minimum
length, comprising:

a cutting station for transversely cutting a textile band

formed from a number of cloths consecutively
connected by means of connecting seams along

respective end edges;

transport means acting upstream of said cutting sta-
tion for engaging a front end of the textile band and
bringing the textile band to a predetermined posi-
tion downstream of the cutting station;

a sewing station located downstream of said cutting
station in which ends of each length of the band are
sewn together so as to form a textile sleeve;

a controlled dragging means acting between the cut-
ting station and the sewing station for dragging
along the band so as to form a loop of a predeter-
mined length on the longitudinal length of the
band;

scanning means acting on the textile band for detect-
ing the passage of the connecting seams adjacent
the cutting station;

detecting means cooperating with the scanning
means for identifying the length of a leading por-
tion of the band passing the cutting station from the
moment at which the moving of the band by the
transport means begins to the moment at which the
passage of a first connecting seam is detected by
the scanning means as well as the length of a trail-
ing portion of the band passing the cutting station
from the moment at which the passage of the last
connecting seam is detected to the moment at
which the dragging of the band by said controlled
dragging means ends; |
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control means to selectively actuate the controlled
dragging means and the cutting station depending
upon the length of the leading portion detected by
the detecting means, as well as selectively to actu-
ate the controlled dragging means and the cutting
station depending upon the length of the trailing
~ portion detected by the detecting means.

18. The apparatus according to claim 17, in which
said scanning means comprises at least a photoelectric
cell located adjacent the cutting station.

19. The apparatus according to claim 18, further
comprising a marking unit acting upstream of the cut-
ting station for applying a mark on each connection
seam, said mark being adapted to reflect a light beam
emitted by said photoelectric cell.

20. The apparatus according to claim 17, in which
said detecting means comprises a first encoder associ-
ated with the transport means and a second encoder
associated with the controlled dragging means.

21. The apparatus according to claim 17, in which
said control means comprises an electronic control box
connected to a memory in which data identifying a
plurality of acceptable sizes of the sleeves to be made
are stored.

22. The apparatus according to claim 17, in which
said transport means comprises a pair of opposed rollers
operabie in rotation and acting on the textile band up-
stream of said cutting station.

23. The apparatus according to claim 17, comprising
a biting member disposed under the textile band at a
location between the cutting station and the second
sewing station and having a counterbar and a closing
bar defining a slit therebetween and with said loop
being formed therebetween; said closing bar being
mounted for movement towards the counterbar so as to
hold the band at the beginning and the end of the loop
before said cutting station is operated.

24. The apparatus according to claim 23, in which
said controlled dragging means comprises a guillotine
element disposed over the textile band and vertically
movable to push said band into a slit defined between
the counterbar and the closing bar of said biting mem-
ber.

25. The apparatus according to claim 23, in which
said biting member i1s angularly oscillatable from a first
operating condition in which said counterbar and clos-
ing bar are disposed in side by side relation in a gener-
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tion in which said bars are disposed in side by side rela-
tion in a generally vertical direction.

26. The apparatus according to claim 17, inh which the

first sewing station comprises: |

a horizontal slide surface positioned for the cloths to
be moved thereover by the action of a second
grasping member;

a honizontal suspended surface located close to the
slide surface; | |

a third grasping member movable along the sus-
pended surface to move the textile band away from
a trailing edge of the suspended surface facing the
slide surface;

a thrust bar movable between the slide surface and
the suspended surface to fold over one end edge of
the band under the trailing edge of the suspended
surface;

a first sewing machine movable parallel to an under-
side of the trailing edge of the suspended surface
for sewing together said fabric cloths.
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27. An apparatus to make textile sleeves used in the
manufacture of driving belts, comprising:

a feed station carrying a continuous fabric being

worked on;

a first cutting station located downstream of the feed
station having means to transversely cut the fabric
into a plurality of cloths of predetermined sizes;

a first grasping member movable longitudinally to the
fabric to engage the fabric in the feed station and
bring the fabric to a predetermined position on the
first cutting station;

a first joining station for sewing together the obtained
cloths one after the other along respective edges
which are perpendicular to the cutting direction so
as to form a continuous texttle band;

a second grasping member movable at right angles to
the movement direction of the first grasping mem-
ber for picking up the individual cloths from the
first cutting station and transporting said cloths to
the joining station according to a predetermined
positioning;

a second cutting station for cutting said textile band in
a transverse direction so as to obtain fabric lengths
having the desired longitudinal length;

transport means to engage a front end of the textile
band upstream of the second cutting station and

- transport the front end to a predetermined position
downstream of the cutting station;

a second joining station for joining together opposite
ends of each fabric length so as to create a textile
sleeve:

controlled-dragging means acting between the sec-
ond cutting station and the second joining station
for dragging along the band so as to form, on the
Jlongitudinal extension thereof, a loop of predeter-
mined length.

28. The apparatus according to claim 27, in which the

first joining station comprises:

a horizontal slide surface positioned for the cloths to
be moved thereover by the action of the second
grasping member;

a horizontal suspended surface located close to the
slide surface;

a third grasping member movable along the sus-
pended surface to move the textile band away from
a trailing edge of the suspended surface facing the
slide surface;

a thrust bar movable between the slide surface and
the suspended surface to fold over one end edge of
the band under the trailing edge of the suspended

. surface;

a first sewing machine movable parallel to the under-
side of the trailing edge of the suspended surface
for sewing together said fabric cloths.

29. The apparatus according to claim 27, including a
storage device made up of a plurality of rollers, acting
between the first joining station and the second cutting
station for storing the textile band thereon.

30. The apparatus according to claim 27, including
said transport means comprising a pair of opposed rol-
lers operable in rotation upon command of an encoder
and acting on the textile band upstream of the second
cutting station.

31. The apparatus according to claim 27, further
comprising a clamping bar acting immediately upstream
of the second joining station and vertically movable
towards a counterbar for clamping the front end of the
band before the controlled-dragging means 1s operated.
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32. The apparatus according to claim 27, further
comprising a biting member disposed under the textile

band at a location between the second cutting station |

and the second joining station and comprising a coun-
terbar and a closing bar between which a slot 1s defined
and through which slot said loop is formed, said closing
bar being movable towards the counterbar to hold the
band at the beginning and at the end of the loop before
the second cutting means is operated.

33. The apparatus according to claim 32, in which
said controlled-dragging means comprises a guillotine
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element disposed above the band and vertically mov-
able, upon command of an encoder, to urge the band
into the slot defined between the counterbar and the
closing bar of said biting member.

34. The apparatus according to claim 32, in which
said biting member is mounted for angular oscillation
from a first operating position in which the facing sur-
faces of the counterbar and closing bar are oriented
vertically, to a second operating position in which said

facing surfaces are oriented horizontally.
% % % X %
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